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Urban and Global Warming in Japan  
Yasumasa Okochi㧖, Teppei Yunokuchi㧖㧖 
 
The purpose of the present study is to evaluate the annual rising rate of the annual average temperature and the monthly 
average temperature, at urban area of Japan in recent years. Further, this report attempts to understand the climate change in 
Japan and to estimate the current state of global warming. The daily mean temperature, the daily maximum temperature, and the 
daily minimum temperature for 59 years were analyzed from 1950 to 2008 using the meteorological observation data that the 
Japan Meteorological Agency being published on the internet. Moreover, the influence of the economic activity in Japan was 
examined by analysis on the relationship between the rising rates of the temperatures and the local temperature. Annual average 
temperature of 47 observatories picked up in Japan is rising at the rate of 2.5͠/100years . This includes global warming at 1.7͠
/100years and urbanized effect at 0.8͠/100years. Some monthly mean temperatures have a bigger annual rising rate. 
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Fig.1 Latitude dependence of the daily average, the daily maximum, and 
the daily minimum temperatures for 59 years. 
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Fig.2 Change in annual average of the daily maximum, the daily average, 
the daily minimum temperatures in Japan area. 
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Fig.3 Annual change rate in monthly average for 30, 60, 90 years of (a) 
the daily maximum, (b) the daily average and (c) the daily 
minimum temperatures. 
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Fig.4 Frequency percentage of centenary change rates in the average of 
the daily maximum, the daily average and the daily minimum 
temperatures. 
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Table 1. Urban average temperatures for 59 years dependence on 
longitude, latitude, altitude, and population in 47 urban observatories. 
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Tave= 0.0002x + 2.43
R² = 0.070
Tmax = -0.00005x + 1.76
R² = 0.005
Tmin= 0.0004x + 2.75
R² = 0.118
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Fig.5  Relationship between urban population and the daily average, the 
daily maximum, and the daily minimum centennial change rates of 
temperature. 
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Table 2.  Urban average temperature rising rates for 59 years 
dependence on latitude, longitude, altitude, and  population  in 47 
urban observatories. 
 
⺑᣿ᄌᢙ ᣣᦨ㜞᳇᷷ ᣣᐔဋ᳇᷷ ᣣᦨૐ᳇᷷
⚻ᐲ
͠FGI r r r
✲ᐲ
͠FGI r r r
㜞ᐲ
͠MO r r r
ੱญ
͠ਁੱ㧕 r r r
 
 
 
޿ߚ߼ੱญߩᄌൻ߽ᄢ߈߆ߞߚߎߣ߿ᓐࠄߩណ↪ߒߚㇺᏒ
ߩ࠺࡯࠲ᢙ ߣᲧߴࠆߣ੹࿁ߪ ߣዋߥߊචಽߥ♖ᐲ߇
ᓧࠄࠇߥ߆ߞߚߎߣߦࠃࠆߣ⠨߃ࠄࠇࠆ㧚 
 ࿑  ߪో࿖  ࿾ὐߩㆊ෰  ᐕ㑆ߩᣣᦨ㜞࡮ᣣᐔဋ࡮ᣣ
ᦨૐ᳇᷷ߩߘࠇߙࠇߩᐕᐔဋ਄᣹₸ߣੱญߩ㑐ଥࠍ⴫ߒߚ
߽ߩߢ޽ࠆ㧚ੱญ߇࠯ࡠߩᭂ㒢ߢߪ㧘ᣣᦨ㜞㧘ᣣᐔဋ㧘ᣣ
ᦨૐ᳇᷷ߩ਄᣹₸ߪ㧘ߘࠇߙࠇ͠ ᐕ㧘͠
ᐕ㧘͠ ᐕࠍ␜ߒߡ޿ࠆ㧚߹ߚ㧘ᣣᦨૐ᳇᷷߅ࠃ߮
ᣣᐔဋ᳇᷷ߩᐕᐔဋ਄᣹₸ߪ㧘ੱญ߇  ਁੱჇ߃ࠆߏߣ
ߦߘࠇߙࠇ ͠ ᐕ㧘͠ ᐕߩ਄᣹₸ߩჇട௑ะ
߇޽ࠆ߇㧘ᣣᦨ㜞᳇᷷ߩᐕᐔဋ਄᣹₸ߦߟ޿ߡߪ㧘߻ߒࠈ
͠ ᐕߩૐਅߣߥࠅ㧘߶ߣࠎߤੱญߣߩ㑐ㅪߪ⷗ࠄ
ࠇߥ޿㧚
 ⴫ ߪ㧘࿑ ߣห᭽ߢ޽ࠆ߇㧘᷹ⷰὐߩ޽ࠆ  ㇺᏒߩ 
ᐕ㑆ߩฦᐔဋ᳇᷷਄᣹₸߳ߩੱญߩ߶߆㧘✲ᐲ㧘⚻ᐲ㧘㜞
ᐲߩଐሽᕈࠍ࿁Ꮻಽᨆߒߚ߽ߩߢ޽ࠆ㧚ߘߩ⚿ᨐ㧘⴫  ߩ
႐วߣߪ⇣ߥࠅฦᣣᐔဋ᳇᷷਄᣹₸ߦߟ޿ߡߪ✲ᐲ㧘⚻ᐲ㧘
㜞ᐲ߳ߩ᦭ᗧߥଐሽᕈߪ⷗ࠄࠇߥ޿㧚ᣣᦨ㜞᳇᷷ߩ਄᣹₸
ߦኻߒߡߪ㧘᦭ᗧߢߪߥ޿߇㧘ᣣᐔဋ᳇᷷㧘ᣣᦨૐ᳇᷷ߩ
਄᣹₸ߩᄌൻߦኻߒߡੱญߩߺ߇᦭ᗧߥ㑐ଥ߇޽ࠆߣ⸒߃
ࠆ㧚ᄢᴡౝ࡮᳓ᧄ
ߩኻᔕߔࠆ୯ߪ㧘ߘࠇߙࠇ  ਁੱᒰࠅ
͠ ᐕ㧘͠ ᐕߢ޽ߞߚ㧚ㄭᐕߩ⚻ᷣߩ⊒ዷ߿㧘
ㇺᏒൻߦ઻޿ੱᎿឃᾲ߇Ⴧᄢߒ㧘᳇᷷਄᣹₸ࠍടㅦߒߡ޿
ࠆ᭽ሶ߇ផኤߐࠇࠆ㧚
 એ਄ߩ⠨ኤ߆ࠄᣣᦨ㜞᳇᷷߳ߩㇺᏒൻߩᓇ㗀߇ዊߐ޿ߣ
ߔࠆߣ㧘࿑  ߢㅀߴߚᣣᦨ㜞᳇᷷ߩ਄᣹₸ д ͠
ᐕߪ࿾⃿᷷ᥦൻ₸ߣ⸒߁ߎߣߦߥࠆ㧚ߎࠇߪ㧘৻ᣣࠍㅢߒ
ߡሽ࿷ߔࠆߩߢ㧘ᣣᐔဋ᳇᷷ߪ߽ߜࠈࠎߩߎߣᣣᦨૐ᳇᷷
ߦ߽฽߹ࠇࠆ㧚৻ᣇ㧘ᣣᦨૐ᳇᷷ߩ਄᣹ߦߪㇺᏒൻߩᓇ㗀
߇ᄢ߈ߊ⴫ࠇࠆ㧚д ͠ ᐕߩᣣᦨૐ᳇᷷਄᣹₸ߩ
ౝ д ͠ ᐕ߇࿾⃿᷷ᥦൻ㧘д ͠ ᐕ߇ㇺ
Ꮢൻߩᓇ㗀ߣ⷗Ⓧ߽ࠄࠇࠆ㧚ᣣᐔဋ᳇᷷߇㧘߅߅ࠃߘᣣᦨ
㜞᳇᷷ߣᣣᦨૐ᳇᷷ߩᐔဋߥߩߢ㧘ᣣᐔဋ᳇᷷਄᣹߳ߩㇺ
Ꮢൻߩᓇ㗀ߪ㧘ᣣᦨૐ᳇᷷ߩ਄᣹₸ߩඨಽ߇ነਈߔࠆߣ⠨
߃ࠆߣ㧘д ͠⒟ᐲߣ⷗Ⓧ߽ࠄࠇࠆ㧚ߔߥࠊߜ㧘ᣣᐔ
ဋ᳇᷷ߩ਄᣹₸ д ͠ ᐕߦߪ㧘࿾⃿᷷ᥦൻߩᓇ㗀
д ͠ ᐕߩ߶߆㧘ㇺᏒൻߩᓇ㗀 д ͠ ᐕ
⒟ᐲ߇฽߹ࠇࠆ߽ߩߣ⸃㉼ߢ߈ࠆ㧚
  ᐔဋ᳇᷷ߣ᳇᷷ᄌൻ₸ߩ㑐ଥ
೨▵ߩ⼏⺰߆ࠄੱ㑆ߩ⚻ᷣᵴേ߇㧘᷹ⷰ࿾ὐߩᐔဋ᳇᷷
ࠍ᛼ߒ਄ߍߡ޿ࠆߎߣ߇ᗐ௝ߐࠇࠆ㧚ࠛࡀ࡞ࠡ࡯ᶖ⾌ߩਛ
ߢቄ▵⊛ߦᄢ߈ߊ㆑޿ߩ޽ࠆ߽ߩߩ৻ߟ߇㧘ᥦᚱ߿಄ᚱߥ
ߤߩⓨ⺞ߦ૶߁ࠛࡀ࡞ࠡ࡯ߢ޽ࠆ㧚
ᧄ▵ߢߪ㧘ࠛࡀ࡞ࠡ࡯ᶖ⾌ߣ᳇᷷ߩ਄᣹₸߇㑐ଥ޽ࠆߣ
⠨߃ߡ㧘಄ᥦᚱࠍᗧ⼂ߒߡ᳇᷷ߣ᳇᷷਄᣹₸ߩ㑐ଥࠍ⺞ߴ
ߡߺࠆ㧚࿑  ߪ㧘ో࿖  ࿾ὐߩ㧘 ᐕ߆ࠄ  ᐕ߹ߢ
ߩᦼ㑆ߩ᦬ᐔဋ᳇᷷ߣᣣᦨ㜞࡮ᣣᐔဋ࡮ᣣᦨૐ᳇᷷ߩ਄᣹
₸ߣߩ㑐ଥࠍ⴫ߒߚ߽ߩߢ޽ࠆ㧚
ో૕ࠍ⌑߼ߡߺࠆߣ㧘᦬߆ࠄ  ᦬߅ࠃ߮  ᦬ߢߪ㧘ᣣ
ᦨૐ᳇᷷㧘ᣣᐔဋ᳇᷷㧘ᣣᦨૐ᳇᷷ߩߔߴߡߢ᳇᷷ߩ㜞޿
࿾ၞ߶ߤฦᣣᐔဋ᳇᷷਄᣹₸߽ᄢ߈޿ߎߣ߇ಽ߆ࠆ㧚ߎࠇ
ߪਥߦᥤ޿ᄐߢߪ㧘᳇᷷߇㜞޿߶ߤ㧘಄ᚱߦ૶߁ࠛࡀ࡞ࠡ
࡯߇Ⴧᄢߔࠆߎߣ߇৻࿃ߣ⠨߃ࠄࠇࠆ㧚৻ᣇ㧘᦬㧘᦬ߢ
ߪ㧘߫ࠄߟ߈ߪᄢ߈޿߽ߩߩ᳇᷷߇㜞޿߶ߤฦᣣᐔဋ᳇᷷
਄᣹₸߇ૐਅߒߡ޿ࠆ㧚ߔߥࠊߜᣣᦨૐ᳇᷷㧘ᣣᐔဋ᳇᷷㧘
ᣣᦨૐ᳇᷷ߩᐔဋߩߔߴߡߢ㧘᳇᷷߇ૐ޿߶ߤ਄᣹₸ߪᄢ
߈ߊߥߞߡ޿ࠆߎߣ߇ಽ߆ࠆ㧚ߎࠇߪኙ޿࿾ၞ߶ߤ㧘ᥦᚱ
ᯏེߩࠛࡀ࡞ࠡ࡯૶↪߇Ⴧടߔࠆߎߣ߇৻࿃ߣ⠨߃ࠄࠇ
ࠆ㧚ߐࠄߦ  ᦬ߣ  ᦬ߦߟ޿ߡߪ㧘ਔ⠪ߩਛ㑆ߩࡄ࠲࡯
ࡦࠍ␜ߒ㧘ᣣᦨૐ᳇᷷ߪ᳇᷷߇㜞޿߶ߤ਄᣹₸ߪჇടߒ㧘
ᣣᦨ㜞᳇᷷ߪ᳇᷷߇㜞޿߶ߤ਄᣹₸ߪૐਅߒߡ޿ࠆ㧚ᣣᐔ
ဋ᳇᷷ߦߟ޿ߡߪ㧘ᄢ߈ߥᄌൻࠍ␜ߐߥ޿㧚
ᐕ㑆ࠍㅢߒߡ㧘ᣣᦨૐ᳇᷷ߩ਄᣹₸߇ᦨᄢߢ޽ࠅ㧘หᤨ
ߦฦᣣᐔဋ᳇᷷਄᣹₸ߩᐔဋ᳇᷷ଐሽᕈ߽߶ߣࠎߤߩ᦬ߢ
ᄢ߈ߊߥߞߡ޿ࠆ㧚ߎࠇࠄߩߎߣߪੱ㑆ߩࠛࡀ࡞ࠡ࡯ᶖ⾌
ߩᓇ㗀ࠍᥧ␜ߒߡ޿ࠆ㧚․ߦⓨ⺞ߦ૶ࠊࠇࠆࠛࡀ࡞ࠡ࡯ߦ
ߟ޿ߡߩᖱႎࠍ฽߻ࠃ߁ߦᕁࠊࠇࠆ㧚
᦬ߏߣߦᄌൻߩ᭽ሶࠍ⹦⚦ߦ⷗ߡߺࠆ㧚ᦨೋߦᣣᦨૐ᳇
᷷ߩᄌൻ₸ߦ⌕⋡ߔࠆ㧚೨ߦ⸥ߒߚࠃ߁ߦ᳇᷷߇㜞޿࿾ၞ
߶ߤฦᣣᐔဋ᳇᷷਄᣹₸߇ᷫዋߔࠆߩߪ ᦬ߣ ᦬ߢ㧘᦬
ߩᣣᦨૐ᳇᷷߇͠਄߇ࠆᲤߦ͠ᐕߛߌᣣᦨૐ᳇
᷷਄᣹₸߇ᷫዋߔࠆ㧚 ᦬߆ࠄ  ᦬߹ߢߪᣣᐔဋ᳇᷷߇㜞
޿࿾ၞ߶ߤᄌൻ₸ߩჇട߇ᄢ߈ߊߥߞߡ޿ࠆ㧚ᦨ߽਄᣹₸
߇ᄢ߈ߊߥߞߡ޿ࠆߩߪ  ᦬ߢ㧘ᣣᦨૐ᳇᷷߇ ͠਄߇ࠆ
Ფߦ ͠ ᐕߩ਄᣹₸ߩჇടߢ޽ࠆ㧚 ᦬߆ࠄ  ᦬߹
ߢߪ޿ߕࠇ߽㧘ᣣᦨૐ᳇᷷߇ ͠਄߇ࠆᲤߦ ͠ ᐕ
㨪͠ ᐕ߶ߤߩ਄᣹₸ߩჇടߣߥߞߡ޿ࠆ㧚ߘࠇએᄖ
ߩ᦬ߪ ͠ ᐕએਅߩ਄᣹₸ߩჇടߢ޽ࠆ㧚ߎࠇߪ㧘
᦬߆ࠄ  ᦬ߪ᳇᷷߇㜞޿ߚ߼㧘಄ᚱᯏེ߇᥉෸ߒ㧘㜞᷷ᤨ
ߩ૶↪₸߇㜞ߊߥߞߡ߈ߚߚ߼ߣᕁࠊࠇࠆ㧚
 ᰴߦᣣᦨ㜞᳇᷷ߩ਄᣹₸ߦߟ޿ߡ⠨߃ߡߺࠆ㧚ᣣᦨ㜞᳇
᷷߇㜞޿࿾ၞ߶ߤᣣᦨ㜞᳇᷷਄᣹₸߇ᷫዋߔࠆߩߪ㧝᦬㧘
᦬㧘᦬㧘 ᦬ߢ޽ࠆ㧚 ᦬ߪ ͠ᣣᦨ㜞᳇᷷߇㜞ߊߥࠆ
Ფߦ ͠ ᐕߩഀวߢᣣᦨ㜞᳇᷷਄᣹₸߇ᷫዋߔࠆ㧚
౻ቄߢߪ޽ࠆ߇ ᦬ߪᣣᦨ㜞᳇᷷਄᣹₸ߩᐔဋᣣᦨ㜞᳇᷷
ଐሽᕈߪዊߐߊߥߞߡ޿ࠆ㧚ᱷࠅߩ᦬ߪᐔဋ᳇᷷߇㜞޿࿾
ၞ߶ߤ਄᣹₸ߪჇടߒߡ߅ࠅ㧘ᦨ߽਄᣹₸ߩ௑߈߇ᄢ߈޿
ߩߪ ᦬ߢ㧘᳇᷷߇ ͠਄߇ࠆᲤߦ ͠ ᐕߩ਄᣹₸
― 6 ―
Research Reports of Kumamoto-NCT.  Vol. 2 (2010)
日本の都市の温暖化（大河内・湯ノ口）
Tmin = -0.075x + 3.5
R² = 0.054
Tave = -0.018x + 2.9
R² = 0.011
Tmax = -0.028x + 2.0
R² = 0.0280
1
2
3
4
5
6
7
-15 -10 -5 0 5 10 15 20
Ch
an
ge
 r
at
e(
͠
/1
00
ye
ar
s)
Temperature(͠ )
Jan
Tmin
Tave
Tmax
 
Tave= -0.029x + 2.6
R² = 0.023
Tmax = -0.009x + 1.8
R² = 0.002
Tmin = -0.068x + 2.9
R² = 0.051
0
1
2
3
4
5
6
7
-15 -10 -5 0 5 10 15 20
Ch
an
ge
 r
at
e(
͠͠
/1
00
ye
ar
s)
Temperature(͠ )
Feb
 
Tave = 0.015x + 2.6
R² = 0.006
Tmax = -0.026x + 2.3
R² = 0.014
Tmin= 0.042x + 2.9
R² = 0.015
0
1
2
3
4
5
6
7
-10 -5 0 5 10 15 20 25
Ch
an
ge
 r
at
e(
͠
/1
00
ye
ar
s)
Temperature(͠ )
Mar
 
Tmin= 0.135x + 1.1
R² = 0.135 Tave= 0.139x + 0.4
R² = 0.323
Tmax = 0.127x - 0.4
R² = 0.214
-1
0
1
2
3
4
5
0 5 10 15 20 25
Ch
an
ge
 r
at
e(
͠
/1
00
ye
ar
s)
Temperature(͠ )
Apr
 
Tave= 0.211x - 1.2
R² = 0.429
Tmax = 0.194x - 2.6
R² = 0.290
Tmin = 0.180x + 0.8
R² = 0.187
-1
0
1
2
3
4
5
6
5 10 15 20 25 30
Ch
an
ge
 r
at
e(
͠͠
/1
00
ye
ar
s)
Temperature(͠ )
May
 
࿑  ᦬ߏߣߩᣣᦨ㜞㧘ᣣᐔဋ㧘ᣣᦨૐ᳇᷷ߩᐔဋ᳇᷷ߣߘ
ࠇߙࠇߩ᳇᷷ߩ਄᣹₸ߩ㑐ଥ
Tmin = 0.151x + 0.5
R² = 0.243
Tave = 0.128x + 0.2
R² = 0.304
Tmax = 0.081x + 0.6
R² = 0.099
0
1
2
3
4
5
6
7
5 10 15 20 25 30
Ch
an
ge
 r
at
e(
͠
/1
00
ye
ar
s)
Temperature(͠ )
JunTmin
Tave
Tmax
 
Tave= 0.206x - 3.3
R² = 0.498
Tmax= 0.199x - 4.0
R² = 0.282
Tmin= 0.197x - 2.4
R² = 0.426
-1
0
1
2
3
4
10 15 20 25 30 35
Ch
an
ge
 r
at
e(
͠
/1
00
ye
ar
s)
Temperature(͠ )
Jul
 
Tave= 0.153x - 2.0
R² = 0.301
Tmax = 0.101x - 1.6
R² = 0.100
Tmin = 0.234x - 3.0
R² = 0.357
-1
0
1
2
3
4
5
15 20 25 30 35
Ch
an
ge
 r
at
e(
͠͠
/1
00
ye
ar
s)
Temperature(͠ )
Aug
 
Tave= 0.160x - 0.5
R² = 0.237
Tmax= 0.151x - 1.8
R² = 0.198
Tmin = 0.199x - 0.3
R² = 0.193
0
1
2
3
4
5
6
7
10 15 20 25 30 35
Ch
an
ge
 r
at
e(
͠
/1
00
ye
ar
s)
Temperature(͠ )
Sep
 
Tave= 0.193x + 0.2
R² = 0.340
Tmax= 0.183x - 1.8
R² = 0.359
Tmin = 0.215x + 1.0
R² = 0.166
0
1
2
3
4
5
6
7
0 5 10 15 20 25 30
Ch
an
ge
 r
at
e(
͠͠
/1
00
ye
ar
s)
Temperature(͠ )
Oct
 
Fig.6 Monthly relationships between the daily maximum, the daily mean 
and the daily minimum temperatures, and their rising rates of 
temperature. 
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Fig.6 Continued to previous page. 
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Fig.7  Relationship the revised average temperature and the average 
wind speed. 
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Table 3 Regression line showing the relationship between the daily 
maximum, the daily average and the daily minimum temperatures, and 
the wind speed.  
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